We study a reversal process in Stokes flows in the presence of weak diffusion in order to clarify show that this universality breaks down due to the distribution of strain rates. In the limit of 13 infinitesimal diffusivity, we predict qualitatively distinct behavior in the chaotic case. 
reversibility in the presence of noise or finite precision relative to non-chaotic flows. In this 28 Letter, we adapt an analytical treatment of mixing (simultaneous convection and diffusion) put 29 forth by Ranz [8] to scale the dynamics of diffusive tracers in a reversal experiment with respect 30 to the characteristic rate of mixing. This approach elucidates a unity in the evolution of 31 convective diffusive irreversibility in all linear flows and shows how this unity is disrupted by 32 the presence of the distribution of strain rates in both chaotic and non-chaotic flows.
33
The reversal experiment that we consider is based on Heller's proposal [9] [10] can serve as a figure of merit for its efficiency for SCDI; φ also provides a rate independent 55 observable with which to compare the reversal process in the presence and absence of chaos.
56

II. RANZ MODEL
57
We first consider SCDI in three simple cases -(i) no flow such that the tracers evolve by pure 58 diffusion; (ii) pure extensional flow such that the fluid undergoes deformation at an exponential 59 rate; and (iii) simple shear flow such that the fluid undergoes deformation at an algebraic rate. 
73
We non-dimensionalize time and position using the 
83
The transformation to Eq. (5) indicates that the full dynamics of convection-diffusion in linear 84 flows can be captured by a purely diffusive process in the ξτ -domain with a non-dimensional 85 diffusivity of one.
86
We can treat SCDI in these flows in a simple manner: using Eq. (5) 
III. NUMERICAL SIMULATION
110
We will now study SCDI in nonlinear velocity fields using the chaotic sine flow [16] and the 111 non-chaotic steady Taylor-Green vortex flow [17] as examples (Fig. 3) . In the chaotic case [ 
115
( ) ( ) Thus, in the limit of infinitesimal diffusion, the underlying chaotic dynamics leads to complete 189 insensitivity to different levels of diffusion, in distinct contrast to the non-chaotic case.
V. CONCLUSION
192
We have shown that, beneath the dramatically different rates of decay of reversibility observed 
